. SC-1 cells were obtained from W. Rowe, and the mink cells were the Mv-1-Lu (ATCC no. CCL64) strain. IC-3T3 cl. i9 cells (10) were obtained from P. J. Fischinger. All cells lines and cell strains were tested (Ii) and found to be free from mycoplasma.
Tumors induced at 280C by wild-type virus-infected cells grew faster after shift of the mice to 360C. In contrast, tumors induced by CP27-infected cells regressed upon shift to 360C, indicating that continuous expression of viral functions is required for persistence and growth of the tumors. After regression, secondary tumor growth was observed late after upshift of temperature-sensitive tumors. Cells recovered from these late-appearing tumors were tumori enic at the nonpermissive temperature, and tumors induced by these cells did not regress after upshift. Virus rescued from these recovered cells retained the temperaturesensitivity for focus formation, indicating that the occurrence of the phenotypically wild-type cells was due to host cell modifications rather than to reversion of the CP27 genome.
RNA tumor viruses induce profound morphological and physiological changes in tissue culture cells (1) . One change, which is of fundamental importance, is the acquisition, by these cells, of the ability to grow as tumors in susceptible animals.
Several mutants of RNA sarcoma viruses carrying temperature-sensitive (ts) lesions of transforming functions have been isolated. Temperature-shift experiments have shown that maintenance of transformation, as monitored by several different variables in tissue culture, requires continuous expression of viral transforming genes (1, 2) .
The use of ts mutants in vivo has been limited because of the requirement of establishing different temperatures in animals. The effect of inoculating ts mutants of avian sarcoma viruses in chickens has been studied. In several cases, the mutants were found to have decreased tumorigenic potential (3-7), as expected, because the body temperature of chickens corresponds to the nonpermissive temperature of the mutants in tissue culture.
Different temperatures can be established in mice by utilizing the fact that the temperature of peripheral parts of homeothermic animals varies with the temperature of the environment. Normal rat kidney (NRK) cells transformed by a ts mutant of Moloney sarcoma virus were inoculated into the tissues of the tails of mice which were subsequently incubated at different temperatures. By this simple approach, we found that permissive and nonpermissive temperatures could be established in mice allowing full use of ts mutants for in vivo studies.
The publication costs of this article were defrayed in part by page charge payment. This article must therefore be hereby marked "advertisement" in accordance with 18 (8) . The focus titer is decreased to 1/200th-1/25th at 390 C, and the few foci that appear at this temperature are smaller than the foci that appear at 330C (13) .
In of the ts cell strains revealed extensive pyknosis and death of the tumor cells (Fig. 3) .
Tumors induced by wt cell strains did not regress after upshift. In 11 mice with tumors induced by three wt virus-transformed cell strains (NP-103, -107, and -109), faster growth rates were observed in all cases, after the shift to 360C (Fig.  2) (Table 2) , and no tumor regression was seen after shift of these mice from 28'C to 360C. In contrast, cells recovered from ts tumors in mice that were kept constantly at 280C retained the temperature sensitivity for tumor induction, and regression was always seen after upshift. These results confirm that the appearance of recurrent tumors late after regression was due to growth of phenotypically wt cells.
One obvious possibility was that these cells were generated by reversion of the viral mutation. However, virus rescued from explanted tumors, including the ones referred to in Table 2 (19) , might also be responsible for formation of tumors. In one study (6) , some ts mutants were found to induce as many tumors as did wt virus. However, the data are difficult to evaluate because it is not clear whether virus dosage was taken into account.
The tumorigenic potential of ts mutants has also been investigated by inoculation of virus into the chorioallantoic membrane of embryonated eggs. Permissive and nonpermissive temperatures were established by incubating the eggs at different temperatures. Using this approach, Biquard and Vigier (20) found that a mutant of Rous sarcoma virus was ts for pock formation.
In a recent study (21) , cells transformed by several mutants of avian sarcoma viruses were found to induce tumors in the chorioallantoic membrane at a nonpermissive temperature. This is surprising because pock formation induced by free mutant virus was ts and because many of the mutants have previously been reported to have clearly decreased tumorigenic potential in animals (3, 5) . It (23, 24) . Secondary growth of tumors was seen at various time interProc.. Nati. Acad. Sci. USA 77 (1980) vals after regression of ts tumors. This was shown to be due to growth of phenotypically wt cells after the upshift. The cells still contained ts virus genome, suggesting that changes in cellular functions were responsible for generation of these cellular variants. It is possible that the variants were formed by spontaneous transformation. In a control experiment, one mouse developed a tumor after inoculation of large doses of NRK-1 cells, indicating that the cells may have a small but significant rate of spontaneous transformation. At the time of shift, the tumors contained more cells than could be inoculated in the control experiments. Therefore, tumors of spontaneously transformed cells are more likely to form after shift than in the control experiments.
Graf and Beug (25) have found a high frequency of phenotypically wt cells in cultures of NRK cells transformed by ts mutants of avian sarcoma viruses. Similar to our findings, they found that in some cases these cells contained mutant virus. They suggested that the altered phenotype was due to a host cell modification affecting the expression of the virally induced transformation. 
